Polarizing Microscopes 


The Polarizing Microscope, long an in- 
dispensable aid of the perrographer, has 
come into its own in many branches of 
science in: recent years, Micro techniques 
in chemistry, employing polarized light, 
have effected significant economies of time 
and material. The metal, petroleum, plas- 
tics, and synthetic fibers industries finé this 
instrument of increasing importance in 
fundamental rescatch and process control. 
The biologist has found a steadily increas- 
ing number of applications for it. The 
optical activity of vatious materials is 
adding daily to our knowledge of life, 
disease, and death, 

Because of the many different uses for 
Spencer Polarizing Microscopes, several 
variations of each model are listed. Simple 
designations of these optional features are 
described in the following paragraphs. 

Each microscope is available with either 
a rotatable or a non-rotatable analyzer in 
the body tube. This is indicated by the use 
of one of the following letters immediately 
after the model number: 

A, Designates a Roratable Analyzer. 

B. Designates a Non-Rotatable Ana- 
lyzer. 

Research Polarizing Microscopes are 
listed only with the centerable quick- 
change nosepiece, but Standard Polarizing 
Microscopes may be ordered with a non- 
centerable revolving nosepiece. These dif- 
ferences in thg Standard Polarizing Micro- 
scopes are indicated by a second letter 
following the catalog number. 

C. Designates a centerable Quick- 
Change Nosepiece and a non-cen- 
terable stage. 

D. Designates a non-centerable Triple 
Revolving Nosepiece and a cen- 
terable stage. 

All Spencer Polarizing Microscopes have 
the same of focusing adjustments, in- 
clination joint, mirror, and finish. They 
ate characterized by Spencer sturdiness, 
precision of movement, and fine appear- 
ançe. 

The rack and pinion coarse adjustment 
consists of à diagonal rack and spiral 
pinion. The bearing surfaces are provided 
with oil grooves, and different metals are 
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used in the two contacting surfaces to 
provide smooth, easily-controlled motion. 


The fine adjustment, the most impor- 
tant mechanical feature in a microscope, 
as on other Spencer microscopes, consists 
of a micrometer screw working in con- 
junction with a bell-crank lever, thereby 
providing 2 degree of precision found only 
an the finest measuring instruments: 


Since the action of the screw is applied 
only in moving the body tube upward, the 
possibility of breaking the cover glass is 
greatly reduced. 

The inclination joint works with ex- 
ceptional smoothness, yet holds the in- 
strument at any desired angle. 


All stands are provided with a S0mm, 
substage mirror, plane on one side and 
concave on the other. 


The lines on all graduations are distinct 
and easily read, 


The instruments are finished in satin 
black enamel, and the graduated circles, 
verniers, and adjustment buttons are chro- 
mium plated to resist the fumes of re- 
agents commonly used in chemical micro- 
scopy and petrography. 


Stands 


Microscopes Nos. 37 and 39 have the 
same heavy rigid stand, designed to meet 
the critical needs of the perrographer, 
whose work is of the most exacting nature, 
and are fully adapted to all types of micro- 
scopical research in polarized light. The 
stands will accommodate the largest uni- 
versal stages. The top of the stage is 
145mm. from the table, providing ample 
space for substage manipulation. The dis- 
tance from the inside curve of the arm to 
the optical axis is 1lómm. The body tube 
has a dovetail slide which provides 32mm. 
excursion in addition to the 80mm. range 
of movement available in the rack and 
pinion adjustment. The fine adjustment is 
graduated in units of 1 micron. 

On Spencer Polarizing Microscopes Nos. 
40, 41, 42, 43, à slighely smaller stand is 
supplied. The model numbers indicate dif- 
ferences in body tube and substage assem- 
bly. These are described fully in the list- 
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ing of each microscope. The stand is heavy 
and built for critical work. It will accom- 
modate che smaller universal and integrat- 
ing stages, and is so adaptable chat, ex 
cepe for aivâncea, nsieútel wotk, dé will 
satisfy the requirements of the petro- 
grapher, mineralogist, biologist, and chem- 
ist, The distance from the optical axis to 
ehig atm is 103mm., and the stage height is 
ample. Body tube construction permits 
great latitude of adjustments for che ob- 
servation of all types of material, The fine 
adjustment is graduated in units of 
microns 


Circular Revolving Stages 

The precision of the revolving stages is 

due to carcful centering and fitting. They 

free from play or “creeping”. The 
periphesies of the stages are graduated in 
single degrees, with the vernier reading to 
three minutes of arc. 

A centerable stage, with conical bear- 
ings, is supplied whenever a non-cente 
able” revolving noscpiece is ordered. On 
all stages provision is made for locking the 
stage at any desired position of rotation. 

Two sizes of stage arc used on Spencer 
Polarizing Microscopes. Microscopes Nos 
40, 41, 42, and 43 are equipped with 
plain bearing stage, either centerable or 
non-centerable, which is 125mm. in di- 
ameter. Microscopes Nos. 37 and 39 are 
equipped with a non-centerable, bali-bear- 
ing stage 150mm. in diameter. À slow 
motion adjustment will be supplied with 
the ball-bearing stage at a slight addi- 
tional cost. The stages ate drilled and 
tapped to accommodate all universal stages 
in addition to the No. 495 Mechani 
Stage. 


Crystal Optics 

The Arens pr 
as the mos 
izing lighe. 


m has long been accepted 
satisfactory means for polar- 
The finest qualicy calcite prisms 


The basie stand for all Polurizing Microscopes. 


are used in Spencer Research (Nos. 37 and 
39) and Standard (Nos. 40 and 41) Pol: 
ing Microscopes. Improvements in cement- 
ing and mounting methods developed by 
Spencer insure a maximum period of serv- 
ice, 

New opportunities in the design of opti- 

al inseruments have been presented by the 
recent scientific achievements in the syn- 
thesis of crystalline polasizing materials 
and in the development of new plastics. 
Scientists of American Optical Company 
who have been testing chese materials for 
several years have enjoyed splendid co- 
operation from the manufacturers. 

The Spencer Simplified Polarizing Micro- 
scopes (Nos. 42 and 43) employ these new 
materials. These instruments use polarizers 
of the most advanced type Polaroid ma 
terial. Outstanding petrographers have 
examined them and expressed their satis- 
faction. Thorough tests indicate the perma 
nence of these materials under adverse con- 
dirions. They were found to tesist vapors 
and fumes in concentrations far beyond 
what can be tolerated by the user. Heat 
resistance has also been carefully inves 
tigated and it has been shown chat the 


Spencer Circular Revalving Stage left, vermicrss righe, slow-motion adjustment for ball-bearing stage 
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materials are unaffected by temperatures 
well in excess of the limits of climatic 
variations. (Note: As with calcite prisms, 
focusing a concentrated light source in the 
plane of the polarizer should be avoided.) 


The optical characteristics of the syn- 
thetic crystal system have been found to 
parallel closely calcite equipment. The 
sensitivity of the extínetion point is found 
to compare favorably with calcite, and 
there is remarkable freedom from residual 
color. Furthermore the shorter length of 
the polarizing unit and che elimination of 
several glass-air surfaces reduce the amount 
light. À noticeable increase in con- 
trast in the image results. This is particu- 
larly important in the added crispness ap- 
parent in incerference figures. 


Spencer research, in cooperation with 
the plastics industry, has also developed 
retardation plates for determining the na- 
ture of double refraction. Careful tests in- 
dicate that they are stable under extremes 
of temperature and resistant co fumes. The 
manufacturing process used to produce 
these plates is capable of more accurate 
control than can be achieved through che 
cleavage of natural crystal. As a result the 
retardation is more accurately controlled. 
A quartz wedge, designed to give à true 
zero order, is also available. See following 
pages for listing of these accessories. 


Body Tubes 


The body tubes on all Spencer Polarizing 
Microscopes arc exceptionally large, 


(45mm. in diameter) in harmony with che 
large stands. Special attention has been 
given to achieve convenience and smooth 
operation of the body tube accessories. 
Doverailed slideways for analyzers are 
chromium against brass to assure lasting 
precision. Small knurled heads are located 
at both ends of the sliding parts so that 
they may be operated with cither hand. 

AII body tubes, of which there are four, 
are equipped with a built-in body cube 
analyze. Two are equipped wish Iê milli- 
meter Ahrens prism analyzers and accom- 
modate large diameter eyepicces. Two are 
equipped with high grade Polaroid ana- 
Iyzers and accommodate standard diameter 
cyepieces. The analyzer may be mounted in 
either a fixed mountora rotatable one hav- 
ing graduations from 0º to 90º. The ter- 
minal positions of this range are indicated 
by a click; however, an additional 5º is 
available beyond the 0º and 90º positions. 

Focusable Amici-Bertrand lenses are a- 
vailable in the two body tubes having 
Ahrens prism analyzers. In these body 
tubes the Bertrand lens is centerable in its 
mount and is equipped with an iris dia- 
phragm. 

The spiral focusing Bertrand lens, as sup- 
plied on the body tube for the Nos. 37 and 
40 Microscopes, is actuated by a graduated 
knurled ring at the top of the body tube. 

The hand sliding, focusing Bercrand 
Jens, as supplied on the body tubes of the 
Nos, AO anda ja fonied Pp cano a 
knob extending from a slot in the side of 
the body tube. 


Body tubes Clefe to rigb) for: Nos. 37 amd 40, Nos. 39 and 41, No. 42, No. 43. 


Body tubes having Polaroid analyzers 
are available with à fixed focus Amici- 
Bercrand lens, adjusted at the factory, as 
offered on the No. 42 Microscope, or with- 
out Bertrand lens, as offered on the No. 43 
Microscope. The fixed focus Bertrand lens 
is precentered at the factory and is not 
equipped wich an iris diaphragm. 


Quick-Change Nosepiece 


The Spencer Quick-Change Centering 
Nosepiece, with three objective centering 
rings, is available for all instruments. The 
quick-change equipment consists of two 
pares: the nosepicce, which remains per- 
manently attached to the body tube, and 
the objective centering ring, to which the 
objective is attached. The nosepiece has an 
ingenious spring clamp for holding the 
objective in positive aligament by apply- 
ing tension to the objective centeriog 
rings. The convenient lever releases the 
tension for removing or replacing objec- 
tives. Bach objective should be equipped 
with an objective ring and carefully cen- 
tered for subsequent use. Two keys are 
supplied for turning the centering screws. 
JF the most critical centering of objectives 
is not essential, a revolving nosepiece is a 
real convenience and time saver. The Nos. 
40, 41, 42, and 43 Microscopes are listed 
with revolving nosepieces as well as with 
the quick-change. À centerable stage is 
provided when the non-centerable revolv- 
ing nosepiece is supplied. The revolving 
nosepiece is not recommended for use on 
the research stands, Nos. 37 and 39, and 


centerable stage is not available on these 
models. 


Substage Equipment for 
Polarizing Microscopes 


Because of the construction of the Spen- 
cer substage equipment and the method of 
attaching it to the microscope, this equip- 
ment may be used in a variety of ways. 
For example, the condenser may be used 
without the polarizer; the polarizer may 
be used without the condenser; the lower 
fixed lens may be used entirely alone; or the 
entire substage may be removed casily from 
the fork-type support. There are two gen- 
eral types of substage equipment for Spen- 
cer Polarizing Microscopes. 


Biological Style: This type of condenser 
has been designed so that the source of 
illumination, when placed at a distance of 
approximately 10 inches from the substage 
mitror, is focused on the objece. 


Petrographical Style: This type repre- 
sents the more conventional form of petro- 
graphic substage condenser. Instead of the 
lighe source, either the lower iris dia- 
phragm or the lower face of the polarizing 
prism (in case no lower iris is used) is 
focused on the specimen. In using this 
equipment, the concave side of the sub- 
stage mirror is used to condensc the light 
from the source at the position of the lower 
iris diaphragm. 


The velver linea accessory case, standard equipment reith all 


Spencer quickechange mosepicce uma objective centering ring Polarizing, Microscopes. 


Subutage Condenser No. 532, standard equipment om No. 37. 


Te cam also be used on No, 39. 


Becke Line: A shurter is provided on 
each condenser for Becke linc effect. 


Catalog No. 532: This substage equip- 
ment (Petrographical Style), which is stan- 
dard equipment on che No. 37 and which 
may also be used on the No. 39, has a five- 
lens condensing system with a numerical 
aperture of 1.40. The entire system is 
achromatic. The three-lens, swing-out 
unit may be replaced by a unit providing 
a numerical aperture of 1.0. 


When oniy the lower fixed unit of the 
condensing system is used, a numerical 
aperture of 0.28 is provided. This lower 
unit is fully achromatic, The condenser is 
equipped with both upper and lower iris 
diaphragms. A feature of this condenser is 
that the lower iris may be locked at any 
desired opening by means of a lock screw. 
A 15 millimeter Ahrens polarizer is used. 


Catalog No. 530: This substage equip- 
ment (Petrographical Style) is standard 
equipment for che Nos. 39, 40, and 41 
Microscopes. It is a three-lens combination 
with a numerical aperture of 1.0. When 
the two upper lenses are swung out as a 
unit, the lower fixed lens provides a numer- 
ical aperture of 0.28. An upper condenser 
unit having sufficient numerical aperture 
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Substage Condenser No. 530 roish suwing-out unit tilted. 


for use with the oil immersion objective is 
available. It replaces the N.A. 1.0 swing- 
out unit in the stirrup moune. If a lower 
iris diaphragm is desired, No. 526 is used. 
The polarizing prism is a 12 millimeter 
Ahrens. 

Catalog No. 533: This substage equip- 
ment (Petrographical Style), which is 
standard equipment on Nos. 42 and 43 
Microscopes, is a three-lens combination 
with a numerical aperture of 1.0. Optically 
it is identical with the No. 530 Condenser, 
except that Polaroid is used as a polarizer 
instead of a calcite prism. 

Catalog No. 528: This substage equip- 
ment (Biological Style) is designed for use 
on the Nos. 37 and 39 Microscopes. The 
condenser consists of a six-lens system 
having a numerical aperture of 1.30. It is 
suitable for use with most oil immersion 
objectives. The condenser is aplanatic and 
fully achromatic. The upper three-lens 
unit is mounted in a stitrup support which 
permits swinging it in and out of the path 
of lighr. When only the lower fixed lens 
system is used, a numerical aperture of 
0.28 is provided. The mechanical equip- 
ment includes both upper and lower iris 
diaphragms. The three-lens, swing-out 
unit may be replaced by a unit providing a 


v 


numerical aperture of 1.0, which is also 
supplied. A 15 millimeter Ahrens polariz- 
ing prism is used. This unit may be ordered 
in place of the No. 532 if desired. 

Catalog No. 529: This substage equip- 
ment (Biological Style), which may be 
used with the Nos. 39, 40, and 41 Polariz- 
ing Microscopes, has a numerical aperture 
of 1.0. It has a three-lens condenser with 
the two upper lenses, as a unit, mounted 
on a stirrup, which can be swung out of 
the optical axis. The fixed lower lens has a 
numerical aperture of 0.28. 


The condenser is regularly provided 
with an iris diaphragm located between 
che condenser and the polarizer. A second 
iris diaphragm, placed below the polariz- 
er, is available as optional equipment. A 
12 millimeter Ahrens polatizing prism is 
used. This unit may be ordered in place of 
No. 530 when desired. 


Optical Parts 


The objectives and eyepieces for Polar- 
izing Microscopes, like other Spencer op- 
tical parts, are carefully computed to give 
the finest results in the work for which 
they are intended. Long experience in 
manufacturing, the most modern and cf- 
ficient equipment, and the skill of experi- 
enced workmen are combined to produce 
the finest optical parts for work with 
polarized lighe. 


Each element in a Spencer objective is 
carefully mounted and centered in its cell, 
and the optical centers of the elements are 
permanenely secured at proper distances 
From each peherih ane dtia plirlihe, voltei 
is the optical axis of the objective. In ad- 
dition to the correction required in stand- 
ard achromatic objectives, those for use 
with Polarizing Microscopes must be 
mounted strain-free. Each objective is 
plainly marked with its initial magnifica- 
tion. The strain-free objectives listed for 
Polarizing Microscopes are corrected for use 
with an 0.18mm. cover glass and 166.4mm. 
tube length. See pages of accessories for 
listing of objectives, eyepicces, and acces- 
sories. 


Compensators of high optical quality 
ateavailable for studying the nature of bire- 
fringence. These compensators are mounted 


in metal plates which fit into a slot in the 
body tube. All Spencer Polarizing Micro- 
scopes are provided with a slot, properly 
oriented, so thar the compensators can 
only be inserted with the slow ray in the 
proper relation to the polarizer and ana- 
lyzer. 

Three compensators are made from 
stressed plastic material which can be con- 
trolled in manufacture more accurately 
than che natural crystal sections generally 
used for this purpose. 

The quarter-wave plate and full-wave 

late are useful in routine determinations 
of birefringence and optical signs. 


The Becke aperture plate consists of 
two diagonal apertures ac right angles to 
cach other, a clear circular aperture, and a 
full-wave plate. This accessory is particu- 

ly useful in determining refractive in- 
dex by means of the Becke line method. 

In addition to the compensators already 
mentioned, a quartz wedge is available 
for use in the body tube slot. Lt provides 
compensation from a true zero order to the 
third order. 

A graduated quartz wedge, complete 
with upper analyzer, is also available. It is 
abre ui Hesonied: o io: seggonios 
pages 
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Research Polarizing Microscope No. 37 


Spencer Rescarch Polarizing Microscope 
No. 37 offers great convenience and adapt- 
ability co the perrographer. It has features 
of precision ample for practically any 
measurements and is suitable for many 
different types of work. This is the instru- 
ment usually selected for advanced crystal- 
lographic work in government labora- 
tories, and for microscopical research with 
polarized lighe in all types of laboratories. 
Te will accommodate the integrating stages 
and universal stages. 


STAND 


The stand is latge, 116mm. from op- 
tical axis to arm, 145mm. from table 
to stage, and 74mm, above the stage, 


The coa jusemene, by diagonal 
rack and pinion, provides a movement 
of 80mm. A dovetail slide permics 
32mm. additional excursion. 


The micrometer screw-type fine ad- 
justment is graduated to show 
-00Lmm. of movement. 


BODY TUBE 


A large sized body tube with large 
eyepiece tube and pinhole eyepiece is 
included. 

The analyzes, a 12 millimeter Ahreos 
prism, is available in either a fixed or 
rotatable graduated mount, 


The spiral focusing Bertrand lens is in 
a centerable mount with iris dia- 
phragm. A quick-change centerable 
nosepiece with three objective cenrer- 
ing rings is standard equipment. 


STAGE 


The 150mm. ball-bearing, revolving 
stage has the periphery graduated in 
degrees with a vernier reading to 
three minutes of arc. À slow motion 
adjusement is available at slight ad- 
ditional charge. 


Spencer Polurizing Microscope No. 374, 


SUBSTAGE EQUIPMENT 


No. 532 combined condenser is sup- 
plied. It has interchangeable front ele- 
ments providing N.A. 1.40 and N.A. 
10, complete with 15 millimeter 
Abrens prism polarizer in graduated 
rotatable mount with lower iris dia- 
phragm. 


CABINET 


The microscope comes in a polished 
bardwood cabine with velvet-lined 
accessory case, lock, and key. 


Description Price 


374 Spencer Rescarch Polarizing Micro- 
scope as described, having spj 
focusing Bertrand lens, pinhole eye- 
picce, combined condenser N.A. 1,40 
and N.A. 10, with 15 millimeter 
Ahrens polarizing prism and grade 
unted rotatable analyzer, in cabines, 
bue without objectives, eyepicces, or 
compensators, iii 
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scope, same à 
rotatable analyzer. 
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Large Polarizing Microscope No. 39 


Spencer Large Polarizing Microscope 
No. 39 provides a large, rigid, stable stand 
with adequate distance below the stage 
for any illuminating accessories, and suf- 
ficient space above the stage to accom- 
modate any of the universal stages. This 
instrument differs from No. 37 only in 
body tube and condenser equipment and is 
included to meet the requirements of those 
who do not necd the high aperture con- 
denser and the convenience of the spiral 
focusing Bertrand lens, 


STAND 


The stand is latge, 116mm. from op- 
tical axis to arm, 145mm. from table 
ge, and 74mm. above the stage. 


The coarse adjustment, by diagonal 
rack and pinion, provides a movement 
of 80mm. A dovetail slide permits 
32mm. additional excursion. 

The micrometer screw-type fine ad- 
justment is graduated to show 
-00lmm. of movement. 


BODY TUBE 


A large sized body tube with large 
eyepiece tube and pinhole eyepiece is 
included, 

The analyzer, a 12 millimeter Ahrens 
prism, is available in either a fixed or 
rotatable graduated mount. 

The hand focusing (sliding) Bertrand 
Jens is in a centerable mount with iris 
diaphragm. 


A quick-change centerable nosepicce 
wich three objective centering rings 
is standard equipment. 


STAGE 


The 150mm. ball-bearing vevolving 
stage has the periphery graduated in 
degrees with verniers reading to three 
minutes of arc. À slow motion ad- 
justment is available at a slight ad- 
ditional charge. 


Spencer Poluriging Mitroscope No. 394. 


SUBSTAGE 


The No. 530 combined condenser is 
supplied. It has a numerical aperture 
of 1,0. The 12 millimeter Ahrens 
prism polarizer is in a graduated rotat- 
able moune. 


CABINET 


The microscope comes ih a polished 
hardwood cabinet with velvec-lined 
accessory case, lock, and key. 


No. Description Price 


39A Spencer Large Polarizing Microscope 
as described, having hand focusing 
Bertrand lens, pinhole eyepiece, N. A. 
1,0 condenser with 12 millimeter 
Ahrens polarizing prism and grade 
pp ia 
bue without objectives, eyepieces, or 
compensators. . 


395 — Spencer Large Polarizing Microscope, 
ne as above, bue with non-rota- 
table analyzer. 


Bady tube sboving, quarex edge in place. 
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Polarizing Microscope No. 40 


Spencer Polarizing Microscope No. 40 is 
a complete instrument for work in polar- 
ixed lighe. This instrument, and No. 41 
described on the following pages, are 
widely used in industrial laboratories. It 


fal 
afforded by the large diameter eyepieces is 
another feature appreciated where a large 
volume of work is handled regularly. 


STAND 


The stand is standard in dimensions: 
103mm. from optical axis to arm, 
132mm. from table to stage, and 
64mm. above the stage. 

The coarse adjustment, by diagonal 
rack and pinion, provides a movement 
of 70mm. A dovetail slide permits 
32mm. additional excursion. 

The micrometer screw-type fine 
adjustment is graduated to show 
-0025mm. of movement. 


BODY TUBE 


A large sized body tube with large 
eyepiece tube and pinhole eyepiece is 
included. 

The analyzer, a 12 millimeter Ahrens, 
is available in either a fixed or rotar- 
able mount. 

The spiral focusing Bertrand lens is in 
a centerable mount with iris 
phragm. A quick-change nosepicce 
with three objective centering rings 
or a non-centerable, triple revolving 
nosepiece may be specified. 


STAGE 


The 125mm. plain bearing, non-cen- 
terable, revolving stage has the peri- 
phery graduated in degrees with a 
vernier reading to three minutes of arc. 
A centerable stage is supplied when a 
non-centerable revolving noscpiece is 
specified. 


Spencer Polarixing Microscope No. 404C. 


SUBSTAGE EQUIPMENT 


The No. 530 combined N.A. 1.0 con- 
denser includes a 12 millimeter Ahrens 
prism polarizer in a graduated rotat- 
able inount. 


CABINET 


The microscope comes in a leatherette 
covered hardwood cabinet with a 
velvet-lined accessory case, lock, and 
key. 


Car. 
No. Description Price 


4OAC Spencer Polarizing Microscope as 
described, having spiral focusing Ber- 
trand lens, large cyepicce tubes, pin- 
hole eyepicce, roratable analyzer, 
quick-change - centerable  nosepiece 
«with three Objective centering rings, 
in cabinec, but without objectives, 
eyepicces, or compensators. . 


40BC Spencer Polarizing Microscope, same 
as above, bur with non-rotarable 


40AD Spencer Polarizing Microscope, same 
as No. 40A€, bur with a non-center- 
able, triple revolving nosepieoe and 
centerable stage... ten 


4OBD' Spencer Polarizing Microscope, same 
as above, but with non-rotatable 
analyzer.. vo. ? 


Spencer Polurizing Microscope No. A0AD. 
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Polarizing Microscope No. 41 


Spencer Polarizing Microscope No. 41 is 
identical with No. 40 described on the 
preceding page, except that the sliding 
focusing Bertrand lens is supplied instead 
of the spiral focusing feature. 


This microscope, like other Spencer 
Polarizing Microscopes, can be equipped 
with any of the objectives, eyepieces, or 
compensators for either routine or ad- 
vanced work. 


STAND 


The stand is standard in dimensions: 
103mm. from optical axis to arm, 
132mm. from table to stage, and 
64mm. above the stage. 


The coarse adjustment, by diagonal 
rack and pinion, provides a movement 
of 70mm. A dovetail slide permits 
32mm. additional excursion. 


The micrometer screw-type fine ad- 
justment is graduated to show 
-0025mm. of movement. 


BODY TUBE 


A large sized body tube with large 
eyepiece tube and pinhole eyepiece is 
included, 

The analyzer, a 12 millimeter Ahrens 
prism, is available in either a fixed or 
rotatable mount. 


The sliding focusing Bertrand lens is 
in a centerable mount with iris dia- 
phragm. A quick-change centerable 
nosepiece with three objective cen- 
tering rings or a non-centerable triple 
revolving nosepiece may be specified. 


STAGE 


The 125mm. plain bearing, revolving 
stage has the periphery graduated in 
degrees with a vernier reading to 
three minutes of arc. A centerable 
stage is supplied when a non-center- 
able revolving nosepiece is specified. 


Spencer Polarizing Microscope No. 41AC. 


SUBSTAGE EQUIPMENT 


The No. 530 combined N.A, 1.0 con- 
denser includes a 12 millimeter Ahrens 
prism polarizer in a graduated rotat- 


able mount. 


CABINET 


The microscope comes in a leathererte 
covered hardwood cabincr with a 
velvet-lined accessory case, lock, and 


key. 


Car. 
No. Description 


Price 


41AC Spencer Polarizing Microscope as 
described, having hand focusing Ber- 
trand lens, large eycpiece tubes, pin- 
hole eyepicce, rotatable analyzer, 
quick-change “centerable  nosepiece 
with thece objective centering rings, 
in cabinet, but without objectives, 
eyepieces, or compensators. 


41BC Spencer Polarizing Microscope, same 
asabove, bue with non-roratabic ana- 
Iyzer. o. nte 

41AD Spencer Polarizing Microscope, same 
as No. 41AC, bur with a non-center- 
able, triple revolving noscpiece and 
cenctrable stage... 


41BD Spencer Polar 
as above, bur with non-r 


ing Microscope, same 
atable ani 


o) 


Polarizing Microscope No. 42 


Spencer Polarizing Microscope No. 42 
isa complete microscope for work in polar- 
ized Tighe ata minimum price. The use of 
Polaroid of precision optical quality in- 
stead of Ahrens prisms, the fixed focus 
Bertrand lens, and the standard diameter 
eyepieces make significant economies pos- 
sible. Optically and mechanically che 
instrument is capable of the finest work. 
Iris particularly well suited ro satisfy the 
need for a complete instrument for stu- 
dents. It is also well adapted to the needs 
of the industrial control laboratory. 


STAND 


The stand is standard in dimensions: 
103mm. from optical axis to arm, 
132mm. from table to stage, and 
64mm. above the stage. 


The coarse adjusement, by diagonal 
rack and spiral pinion, provides a 
movement of 70mm. A doverail slide 
permits 32mm, additional excursion. 


The micrometer screw-type fine ad- 
jusement is graduared to show 
-0025mm. of movement, 


BODY TUBE 


A large sized body tube with standard 
diameter eyepiece tube and pinhole 
eyepiece is included, 


The analyzer, a synthetic crystal 
(Polaroid), is available in either a 
fixed or rotatable mount. 

The prefocused Bertrand lens is in a 
sliding mount. 


A quick-change centerable nosepiece 
with three objective centering rings 
ora triple revolving nosepiece may De 
specified. 


STAGE 


The 125mm. plain bearing, revolving 
stage has the periphery graduated in 
degrees with a vernier reading to 
three minutes of arc. A centerable 
stage is supplied when à non-center- 
able revolving nosepiece is specified. 


Spencer Polurixing Microscope No. 424C. 


SUBSTAGE EQUIPMENT 
The No. 533 combined N.A. 1.0 con- 


denser includes a Polaroid polarizing 
filter in a graduated rotatable mount. 


CABINET 


The microscope comes in a leatherette 
covered hardwood cabiner with a 
velvet-lined accessory case, lock, and 
key. 


Car. 


No. Description Price 


42AG. Spencer Polarizing Microscope as de- 
scribed, having Polaroid polarizer and 
analyzer, prefocused Bertrand lens, 
scandard' eyepiece tubes, pinhole eye- 
piece, rotatable analyzer, quick- 
change centerable nosepicce with 
three objective centering rings, in 
cabiner, bur without objecei 
pieces, or compensators. 


42BC Spencer Polarizing Microscope, same 
as above, but with non-rotatable ana- 


42AD Spencer Polarizing Microscope, same 
as No. 424C, but with a non-center- 
able, triple revolving nosepicee and 
centerable stages eco veres E 
42BD Spencer Polarizing Microscope 
asabove, bue wich non-roracable ana- 
Iyzers.ooueçs oo indnidos di 


Spencer Polurizing, Microscope No. A2AD. 


o) 


Polarizing Microscope No. 43 


Spencer Polarizing Microscope No. 43 
represents a distinct advance over the con- 
ventional “chemical” microscope. The 
analyzer in the body tube affords a con- 
siderably larger and more usable field than 
the cap analyzer, and eliminates the very 
low eyepoint. This instrument offers the 
same optical and mechanical features as 
the No. 42, except that no Bertrand lens 
is supplied, Where examination of the in- 
terference figure with the pinhole eyepiece 
only will sufice, the No. 43 Microscope 
offers a low cost instrument of a quality 
fully comparable with the other Spencer 
Polarizing Microscopes. 


STAND 


The stand is standard in dimensions: 
103mm. from optical axis to atm, 
132mm. from table to stage, and 
64mm. above the stage. 


The coarse adjustment, by diagonal 
rack and pinion, provides a movement 
of 70mm. A dovetail slide, permits 
32mm. additional excursion. 


The micrometer screw-type fine ad- 
justment is graduated to show 
-0025mm. of movement. 


BODY TUBE 


A large sized body tube with standard 
diameter eyepiece tube and pinhole 
eyepiece is included. 

The analyzer, a Polaroid disc of op- 
tical quality, is available in cither a 
fixed or rotatable mount. 

A quick-change centerable nosepiece 
with three objective centering rings 
ora triple revolving nosepiece may be 
specified 


STAGE 


The 125mm. plain bearing, revolving 
stage has the periphery graduated in 
degrees with a vernier reading to three 
minutes of arc. À centerable stage is 
supplied when a non-centerable re- 
volving nosepiece is specified. 


Spencer Polarizing Microscope No. 434C. 


SUBSTAGE EQUIPMENT 


The No. 533 N.A. 1.0 condenser in- 
cludes a Polaroid disc in a graduated 


rotatable moune, 


CABINET 


The microscope comes in a leatheretre 
covered hardwood cabinet with a 
velvet-lined accessory case, lock, and 


key. 


No. Descriprion 


Price 


43AC Spencer Polarizing Microscope wich- 
out Bertrand lens, as described, hav- 


cabinet, bur withoue objectives, eyes 
pieces, or compensators. i 


ABC Sy 


«er Polarizing Microscope, same 
above, but with non-rotatable ana- 


43AD Spencer Polarizing Microscope with- 
our Bertrand lens, sume as No. 434€, 
bur with a non-centerable, triple re- 
volving nosepiece and cencerable 
stage. RR É 


43BD Spencer Polarizing Microscope, same 
above, but with non-rotátable ana- 


o) 


Accessories for Polarizing Microscopes 


Strain-Free Achromatic Objectives 

AN Spencer Strain-Frec Objectives are 
plainly marked with the equivalent focus, 
the numerical aperture, and the initial 
magnification. They are corrected for a 
tube length of 166.4mm. The magnifica- 
tion resulting from any combination of 
objective and eyepiece is always the pro- 
duct obtained by multiplying together the 
initial magnification of the objective and 
thatof the eyepicce. The Spencer objectives, 
eyepieces, and condensers are designed 
to work together and, when used in proper 
combination, will give the finest as 

AI Spencer Strain-Free Objectives listed 
are corrected for a cover glass thickness 
of 0.18mm. 


Equiv. Initial Nu- 
Car. Focus Maga 


No. inmm. cation 


u Working 
merical Distance 
'ype Aperture in mm. Price 


diameter eyepiece tube, as well as in stand- 
ard diameter, 23.22mm. An adapter is 
listed to fit the large diameter eyepiece 
tubes so that standard diameter eyepieces 
may be used. 


Ca - 
No. Description — Price 
447 Cross Hair Eycpiece, 6X standard 
rd 


Beco 
448 Cross Hair Eyepiece, 8X stam 


449 


451 
453 
454 
456 e. 
457 Cross Hair Eyepiece, 20X large six 

550 Adapter for standard si 


in large eyepiece tubes... á á 
Pinhole Eyepieces 


27 48 22 008 525 far. Rã E 
A dq da 00 ds No. Descripeion Price 
2mn 32º 40 010 210 546 Pinhole Eyepiece (standard diamever, 

1275 25 3.1 017 21,0 23.2mm.) E ação 

1280* 16 100 023 45 547 Pinhole Ey urge diameter, 

1284 E 200 050 144 30.00mm.) . Privado 

12857 4 440 066 063 = 

1290 4 450 085 020 epi 

2 3º 600 d 085 020 ; Noscepieces 

1295 18 950oilimm 135 013 E E 

*This objective is separable, When the front system No. Price 


is removed, the hack system becomes a 32mm. 


Cross Hair Eyepieces 
Cross Hair Eyepieces for Spencer Polar- 
izing Microscopes have focusing eye lenses. 
They are made in large diameter, 
30.00mm., for microscopes having the large 


450 Double Revolving Noscpisce (uon- 
centerable).. vce 

458 Triple Revolving Nosepiece (non- 
centerable). . À 

460 QuadrupleRevolvingNosepicee(non- 
centerable). ; 


hange Noscpicce. 
463 Objective Centering Ring. 


Eepicces: left, standard diameter; center, large diamerar; righe, pinhote and No. 550 adaprer 


o) 


Substage Equipment 
Substage equipment is described com- 
plerely in the introductory material. The 
following chart shows the microscopes on 
which they may be used. 


SoBage 
Cat. No. Microscope Car. No 

535 37.39 

529 39,40, 41 

550 39, 40, 41 

53 37,39 

ES 2a 
Go = ; 
No. Descripeion Price 


528 Combined Condenser N.A. 1.30 with 
15 millimeter Abrens prism polarizer, 
Biological Style, with extra N.A. LÓ 
top element and upper and lower iris 
diapheagms. cas 

529 Combined Condenser N.A. L.O with 
12 millimeter Ahrcas prism polarizer, 
Biological Style. Socigi e 

530 Combined Condenser N.A. 1.0 with 
12 millimeter Ahrens prism polarizer, 
Perrographical Style. y 

532 Combined Condenser N.A. 1.40 v 
15 millimeter Arens prism p 
Perrographical Style, with a 

Ê top element and upper and 
lower ieis diaphragm. ig 

533 Combined Condenser N.A. L.O with 
Polaroid polarizer, Pecrographical 
Style. a F 

526 Iris Diaphragm mounted below po- 
h (lor Nos. 529 and 530)... . 


h 


Graduated Quartz Wedge 


The Graduated Quartz Wedge consists of 
three principal parts: a quartz wedge with 
a scale on the top surface mounted in à 
slide; a holder which clamps over the top 
of the body tube and contains the cross 


Appearance of field using, graduated quartz noclge. 


line disc and a Polaroid disc; and a special 
Ramsden cyepiece which may be focused 
on the scale and cross lines. 

The graduations on the quartz wedge are 
from —500 to +2500my. with lines at 
10mg intervals. Estimates can be made to 
2my. The lines and numerals arc engraved 
through a semitransparent metalized sur- 
face. After the engraving, the metal is 
fused to the quarta so that the engraving 
is permanent. 

The graduations appear bright on a 
semitransparent area at the edge of the 
field. This construction contributes ma- 
terially to the comfort and case of making 
accurate quantitative measurements of 


birefringence. 
Car 5 
No. Descripeios Price 
555 Graduated Quartz Wedge complete 

as des 


ibed above. era 


No. 553 Graduated Quarts Wedge. 


No. 495 Mechanical Stage. 


Mechanical Stage 


All Spencer Polarizing Microscope Stages 
are drilled and tapped to take the Mechan- 
ical Stage No. 495. It is casily attached, re- 
volves with the stage, and when removed, 
leaves a clean, even surface. This stage has 
a Jateral excursion of 75mm. and a to-and- 
fro movement of 25mm. It is graduated 
in millimeters with verniers reading to 
0.Imm. There are operating buttons on 
either side of the microscope, available for 
either hand. 


Compensators; left o right, Nos. 545, 542, 544, 540. 


Compensators 


Below are listed accessories for deter- 
mining the nature of birefringence. These 
are in metal mounts fitting the slot in the 
lower end of the body tubes of all Spencer 
Polarizing Microscopes. The mount is 
marked with an arrow to indicate the 
direction of the retarded or so-called slow 


No. Description Price 


Car, 
No. Description Price 


495 Mechanical Stage for Spencer Polar- 
ixing Microscopes. In leathererce 
case Ecs 


540 Full Wave Plate, 1s€. order red... 
542 Quartz Wedge, Ito NI order. 
544 Quarter-Wave Plate 
545 Becke Aperture Plate. 
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